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(G. N, Epshteyn, P, A, Mogilevskiy; FIZIKA T KHIMIYA
OBRABOTKT METALLOV, No 2, Mar—-Apr 87)cecstascesrssonves
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(B. D. Lerman, A, P, Belousov, et al,; GORNYY
ZHURNAL, No 3, Mar 87) ceececesnsosssnnsonsscsasnsesnsans

Assessment of Raw Material Resources Base and Prospects for
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(Yu. A. Chernegov, A. S. Gumilevskiy, et al.,; GORNYY
ZHURNAL, No 3, Mar 87) .uuessnsncnsscnsnssrcnssssnsoness

Phase and Chemical Conversions in Alkaline Thermochemical
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ANALYSIS, TESTING

UDC 669,017.3:669.295.5'788
PHASE AND STRUCTURAL CONVERSIONS IN TITANIUM ALLOYS CONTAINING HYDROGEN

Ordzhonikidze IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: TSVETNAYA METALLURGIYA
in Russian No 1, Jan~Feb 87 (manuscript received 10 Jan 86) pp 96-101

[Article by A, A, Ilin, Moscow Aviation Technological Institute, Department
of Metal Science and Heat Treatment Technology]

[Abstract] The basic data from the literature of the past 10 years and
experimental results obtained by the author on the phase and structural
conversions in titanium alloys containing hydrogen are summarized using
alloys in the Ti-V-H system as a convenient example, It is found that
increasing hydrogen content can significantly change the phase composition
and structure of alloys after hardening and at certain concentrations
convert them to a new class of alloys. Martensitic class alloys can be
converted to transitional class 'pseudo-B class alloys by addition of
hydrogen. This new method of treating titanium alloys, including addition
of hydrogen and heat treatment, can control the structure of titanium
alloys over broad limits. This thermohydrogen treatment may yield changes
based on hydrogen-phase hardening or control of generation of the a-phase
upon breakdown of the hydrogen-containing B-phase. The final operation is
always vacuum annealing under conditions selected to product the desired
properties, Referenees 16: 12 Russian, 4 Western (1 in Russian translation).

6508/9835
CSO: 1842/132-




UDC 546.683:542,61:543.432

EXTRACTION-PHOTOMETRIC DETERMINATION OF THALLIUM IN SEMICONDUCTOR SINGLE
CRYSTALS

Moscow ZAVODSKAYA LABORATORIYA in Russian Vol 53, No 2, Feb 87
(manuscript received 2 Apr 86) pp 10-11

[Article by Ya, S. Balog, P. P. Kish, Ya. R. Bazel and Ye. Yu. Peresh,
Uzhgorod State University]

[Abstract] The purpose of this work was the development of a reliable,
selective method for extraction-photometric determination of thallium using
a cyanine dye - cationic pink 2C. It was found that, in the presence of
bromide ions, thallium (III) forms ionic associates with the dye in a
sulfate medium which can be extracted by aromatic hydrocarbons and acetic
aliphatic esters. The influence of acidity of the medium, concentration

of bromide ions and the dye, contact time and relationship of volumes of
aqueous and organic phases on degree of extraction of thallium were studied
to determine the optimal conditions for formation and extraction of the
ionic associates, The course of the analysils process 1s described, The
method is highly sensitive and selective and can be successfully used to
determine thallium in other complex systems including chalcogenide glasses
and environmental objects, References 5: all Russian.

6508/9835
CSO: 1842/115

UDC 691.6:539.198

SURFACE PROPERTIES OF QUARTZ GLASS AS A VACUUM STRUCTURAL MATERTAL FOR
THERMONUCLEAR INSTALLATTONS

Moscow FIZIKA I KHIMIYA OBRABOTKI METALLOV in Russian No 2, Mar-Apr 87
(manuscript received 3 Jul 86) pp 72-76

[Article by L, B, Begrambekov, A, M, Zakharov, V. A, Kurnayev, N, N, Koborov,
V. G. Telkovskiy, A, A, Pisarev, Yu. V. Fedorov and V. N, Tsyplakov, Moscow]

[Abstract] Experiments were performed on the suitability of quartz glass
for use as a structural material exposed to high vacuums in thermonuclear
installations. Liberation of sorbed gases, capture of ions, erosion, change
in composition and surface topography and the parameters of reflected
particle fluxes were studied., Bombardment of the glass with hydrogen or
helium ions at approximately 600-700°C did not change the structure, relief
or physical and chemical properties of fused quartz. Bombardment of the
surface with the products of atomization of stainless steel produced shallow
cylindrical pits and whiskers. The coefficient of reflection of ions by the



quartz was lower than that of most other structural materials, The hydrogen
ion capture coefficlent was approximately the same as most hydrogen-inactive
metals, and liberation of interstitial hydrogen occurred at much higher
temperatures than in other materials. Ton bombardment at over 800°C resulted
in great liberation of oxygen and structural transformation of the fused
quartz in a layer 1-2 orders of magnitude deeper than the penetration of the
jons, increasing the conductivity of the surface and altering 1ts sorption
properties. References 7: 5 Russian, 2 Western,

6508/9835
CS0: 1842/144

UDC 669.295-176
RECRYSTALLIZATION AND TEXTURING IN VT15 TITANIUM ALLOY

Moscow METALLY in Russian No 2, Mar-Apr 87 (manuscript received 29 Jul 85)
pp 93-96

[Article by G, V. Turchaninova, R. A. Adamesku, A. S. Shishmakov and
M, 0, Litovskikh, Sverdlovsk]

[Abstract] Studies were performed on hot-rolled strips, 5 mm thick, annealed
at 850°C for 1 hour with subsequent cooling in air, producing blanks with
100% content of B phase., Cold rolling was performed with compression of

30, 48 and 707 in one direction., Specimens were annealed at temperatures
40°C above the beginning of recrystallization and held 3 to 180 minutes,

with subsequent cooling in water. The volumetric fraction of recrystallized
material was determined with an accuracy of 1%. Texture was studied in
deformed sheets and after annealing, providing 50 and 100% recrystallization.
The formation of recrystallization texture was found to be basically completed
in the early stages of the process. The major recrystallization texture
component in the alloy studied is (211) [01T]. References 7: 6 Russian,

1 Western.

6508/9835
CSO: 1842/131



UDC 669.295'788:669,536.423.15
TITANIUM HYDRIDE DISSOCIATION PRESSURE

Moscow METALLY in Russian No 2, Mar-Apr 87 (manuscript received 12 Jun 85)
pp 41-44

[Article by V. N, Fadeyev, L. A. Izhvanov and L, F. Yeremina, Moscow]

[Abstract] A study of the dissociation pressure of titanium hydride at
400~625°C was performed for single-phase hydrides containing 3.46 mass
percent H and two-phase hydrides obtained by decomposition of the single-
phase hydride to 2.0~2,8 mass percent H. The maximum deviation in pressure
from the equilibrium value corresponding to the compact hydride was observed
for the material T-1, pure titanium hydride powder, possibly due to the
influence of impurities, evaporation or interaction of moisture sorbed by
the powder surface with the hydride, or processes related to the dispersion
of the material, The influence of each factor is discussed. The hydrogen
pressure over titanium hydride with high dispersion, particle size less than
20 um, was found to be two-three times higher than the equilibrium pressure
over compact hydride, Reduction of oxide forms of titanium by atomic
hydrogen on the developed powder surface is considered to be the most
probable cause. References 9: 6 Russian, 3 Western (2 in Russian Translation).

6508/9835
CSO: 1842/131

UDC 621.762

RHEOLOGICAL CHARACTERISTICS OF SPHERICAL POWDERS OF NICKEL AND STAINLESS
STEEL

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript received
8 Apr 86) pp 33-37

[Article by R, A, Andriyevskiy and V. P, Levin, Physics Institute, Kirgiz
Academy of Sciences; All-Union Scientific Research, Planning-Design and
Technological Institute of Chemical and Petroleum Machine Building]

[Abstract] A study is made of the internal and external friction character-
istics of spherical metallic nickel and stainless steel powders as functions
of the fractional composition. Experiments were performed on a direct shear
installation at 1 mm/min. The rheological characteristics were computed by
calculating the force required to break down a specimen of bulk material

by shear deformation while simultaneously recording the normal compacting
load, Values of the internal friction angle and angle of repose are
presented for PCN nickel and PRKh18N9 stainless steel powders produced by
spraying of liquid melts. Particle size has little effect on internal
friction. The range of values of external friction is almost the same for



both materials, being somewhat narrower than the range of iInternal friction
in the stainless steel, somewhat broader in the nickel powder, probably
influenced by the surface state of the particles, References 9: 3 Russian,
6 Western (1 in Russian translation).

6508/9835
CSO: 1842/157

UDC 539,216.2:535
OPTICAL PROPERTIES OF TITANIUM NITRIDE OBTAINED BY LASER RADIATION

Kiev SVERKHTVERDYYE MATERIALY in Russian No 2, Feb-Mar 87 (manuscript
received 10 Jul 85) pp 23~26

[Article by B, A, Atamanenko, M. U, Belyy, P, I. Drozd, V, V. Lendel,
G, G. Tsebulya and I. A, Shaykevich, Superhard Materials Institute,
Ukrainian Academy of Sciences; Kiev State University]

[Abstract] A study was made of the optical properties of titanium nitride
synthesized by laser radiation. Specimens were produced by interacting
laser radiation with titanium in a nitrogen-containing medium; by powder
metallurgy methods; and by condensation of the substance in a vacuum with
ion bombardment, Synthesis by means of laser radiation was found to produce
coatings of titanium nitride in a time of approximately 1 millisecond, The
material is assumed to have superior crystalline structure in comparison

to titanium nitride synthesized by the other methods, References 12:

6 Russian, 6 Western,

6508/9835
CS0: 1842/155




COATINGS

UDC 621,981+621,762

SPECIFIC FEATURES OF STRUCTURE AND WEAR MECHANISM OF TUNGSTEN~FREE COMPOSITE
POWDER DETONATION COATINGS

Kiev POROSHKOVAYA METALLURGIYA in Russian No 3, Mar 87 (manuscript received
28 Oct 85) pp991-95

[Article I, G, Nosovskiy, V, V. Shchepetov and V. Kh, Kadyrov, Kiev Higher
Military Aviation Engineering School]

[Abstract] Powders of type PKh20N80 nichrome and PKh23N15 austenitic stain-
less steel were used as initial materials for tungsten~free composite coatings
produced by detonation, The friction characteristics of these coatings

were studied to obtain equivalent replacements for traditional tungsten-
containing hard alloys. Antifriction properties were achieved by changing

the chemical composition of the initial powder materials by additional
alloying with boron and aluminum by diffusion. The optimal content of
alloying elements, producing the maximum wear resistance of the coatings,

was determined. Maximum wear resistance was achieved with nichrome-based
coatings, Wear intensity was determined largely by the properties and
characteristics of the oxide films formed, complex and difficulty activated
structures consisting of spinel-type compounds based on oxides of the metals
contained in the coatings. During plastic deformation occurring with friction,
the surface layer of the coatings 1s converted to a thermodynamically non-
equilibrium activated state, forming heterophase thin~film NiO, Cr,03 and
A1203 structures on the surface which ghield the base material. The use

of wear resistant coatings of composite powders applied by detonation

methods can improve quality, reliability and durability of dry friction
couples in machines and mechanisms while reducing the consumption of tungsten.
References 5: 4 Russian, 1 Western (in Russian translation).

6508/9835
CSO: 1842/124



LASER-PLASMA SYNTHESTS OF TITANIUM AND ZTRCONIUM NITRIDES

Moscow FIZIKA T KHIMIYA OBRABOTKI METALLOV in Russlan No 2, Mar—Apr 87
(manuscript received 26 Sep 86) pp 88-91

[Article by A, A, Uglov, M, B, Ignatyev and I. Yu., Smurov, Moscow]

[Abstract] A study is made of the specific features of the structure and
phase structure of nitride compounds synthesized by laser-plasma treatment

of titanium and zirconium. X-ray structural studies of metals following
combined laser-plasma treatment in an atmosphereeof high pressure nitrogen
have established that, at pressures of over 2+100 Pa and laser radiation flux
density over 1010 W/mi, nitride compounds of stoichiometric composition are
formed on the surface. This article studies the nature of the change in the
x-ray diffraction diagrams of the initial specimen after laser-plasma treat-
ment in an atmosphere of nitrogen at 5100 Pa with pulsed neodymium laser
radiation in free generation mode (t = 1 ms, q = 4+1010 W/mz) and in modulated
Q mode (tr = 50 ns, q = 1011 y/m2). 1In both cases, nitride compounds were
formed on the surface. The thickness of the nitride layer varied with
nitrogen pressure, reaching a maximum at an intermediate pressure. The
nitrided layers formed upon bombardment of titanium in a high pressure chamber
consisted of a layer of titanium of columnar-dendritic structure and a narrow
dark band of e phase or a mixture of ¢ + o and e + TiN phases, followed by a
lighter, softer layer, corresponding to a solid solution of nitrogen in a-
titanium. Increasing pressure causes an increase in the total thickness of
the layer and of the e-phase layer, while the solid solution layer decreased,
disappearing completely at about 6-106 Pa. References 5: all Russian.

6508/9835
CS0: 1842/144

UDC 621.793.7

STRUCTURE AND PROPERTIES OF GAS~THERMAL COATINGS OF THE ALLOYS Fe-B-C and
Fe~Ti~-B~C

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript received
24 Jan 86) pp 50-56

[Article by Yu., S, Borisov, V, Ye. Oliker, Ye, A, Astakhov, V., N, Korzhik
and Yu. A, Kunitskiy, Institute of Materials Science Problems, Ukrainian
Academy of Sciences

[Abstract] Results are presented from studies of the structure and certain
properties of gas~thermal coatings of Feg1B3C) and an alloy of similar
composition containing titanium: Feg;T1;B5,4C,. Coatings 0.2-0.4 mm thick
were applied to copper and steel substrates by plasma sputtering using powders
measuring 50-~100 um. In the powders with titanium, the major segregations




were TiB, and some of the boron was replaced with carbon. TiC containing
boron was also present in insignificant quantities., The layered structure
was also more clearly expressed in the coatings containing titanium and
porosity was lower, Within the layers were a light colored amorphous matrix
with inclusions of o-Fe with microhardness of 11,000~-14,000 MPa, and the
TiB) segregation. The alloy with Ti had much greater bond strength with the
substrate and higher wear resistance, References 10: 9 Russian, 1 Western.

6508/9835
CSO: 1842/157

UDC 621,762
PHASE COMPOSITION OF DETONATION COPPER-MOLYBDENUM DISULFIDE COATINGS

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript received
6 Jan 86) pp 72-75

[Article by V, M, Temkin, V, V. Vlasenko, B, A, Podolskiy, T, P. Baldina and
V. V. Gruzdov, Kharkov]

[Abstract] A study 1s made of the phase composition of coatings produced from
varlous mechanical mixtures of copper with molybdenum disulfide atomized by
various detonating gas mixtures. The coatings were produced of mechanical
mixtures containing 5-15% MoSy, remainder Cu. Coatings were applied to AK4~1
aluminum alloy with a modernized detonation installation. The phase composi-
tion of the coatings was studied by x-ray diffraction. At 10% or more MoS»

in the initial powder, a trend is noted toward decreasing MoS) content in the
coating with increasing volumetric relationship of detonating gases over 1.2,
X-ray diffraction analysis of the distribution of molybdenum disulfide

showed nonuniform distribution, with higher content at the center of the
atomization spot, References 5: 4 Russian, 1 Western (In Russian translation).

6508/9835
CSO: 1842/157



COMPOSITE MATERIALS

UDC 678.01:539,4
FRACTOGRAPHICAL ANALYSIS OF DUCTILE FRACTURE OF THERMOPLASTIC BINDER MATERTALS

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 6, Nov-Dec 87
(manuscript received 17 Jan 86) pp 963-968

[Article by M, K, Petrosyan, Yu. M, Tovmasyan, I. G. Kuznetsova and V. V,
Kovriga, Plastmassy Scientific-Production Association, Moscow; Norplast
Scientific~Production Association, Moscow; Chemical Physics Institute, USSR
Academy of Sciences, Moscow]

[Abstract] Ductile fracture of high-viscosity thermoplastic binder materials
such as polybutylene terephthalate and polycarbonate is analyzed on the basis

of fractograms taken under a JEOL scanning electron microscope, fracture of

these materials being characterized by prior formation of conical "crater"
cracks., Interpretation of the fractograms, covering a wide range of temperatures
and cracking rates, takes into account deformation and relaxation processes.
Causes and mechanisms of fracture as well as location of fracture centers are
revealed, Evidently spontaneous vibrations build up, resulting in jumpwise
fracture along with formation of fibrils and films which smooth the fracture
process, References 11: 6 Russian, 5 Western,

2415/9835
CS0: 1842/114

UDC 539.3:678.067
AVERAGING OF PROPERTIES OF HYBRID FIBROUS COMPOSITE MATERIALS

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 6, Nov-Dec 87
(manuscript received 26 Mar 86) pp 1011-1016

[Article by M. G. Gringauz, G, P, Starikovskiy, L, A. Filshtinskiy,

A, M, Kharchenko, S, P, Shapovalov, and V. T. Shcherbakov, Kharkov
Polytechnic Institute imeni V, I, Lenin, Sumy Branch; Obninsk Tekhnologiya
Scientific-Production Association]

[Abstract] For design and performance analysis of new hybrid fiber~reinforced
composite materials, the method of averaging thelr properties is extended to

9




calculation of their state of stress and elasticity characteristics without
restriction to one kind of fiber. First a typical repetitive structural
element is extracted, whereupon the theory of elasticity and the mathematical
apparatus of the function of a complex variable are used for solving applicable
biperiodic problems for generalized plane deformation and longitudinal shear.
The algorithm is executed numerically after integral equations have been
reduced to systems of algebraic ones in unknown densities by the method of
mechanical quadratures. Implementation of this method is demonstrated on the
practical and general case of irregular structures with randomly distributed
inclusions, assuming a statistically uniform distribution of the latter.
Numerical calculations are made and results are shown for a hybrid composite
material with unidirectionally oriented fibers having an elliptical cross-
section and then specifically for a plastic material with boron-glass
reinforcement, References 13: 12 Russian, 1 Western (in Russian translation),

2415/9835
CSO: 1842/114

UDC 539,4:678,067

DEPENDENCE OF FRACTURE OF CARBON-PLASTICS ON DISSTPATIVE CHARACTERISTICS OF
BINDER

Riga MEKHANTKA KOMPOZITNYKH MATERIALOV in Russian No 6, Nov-Dec 87
(manuscript received 6 Jan 86) pp 1021-1028

[Article by V, Ye. Yudin, A, M, Leksovskiy, G. Kh, Narzullayev, B, A, Zaytsev,
L, N, Korzhavin and S, Ya, Frenkel, High Molecular Compounds Institute, USSR
Academy of Sciences, Leningrad]

[Abstract] A composite material consisting of carbon fibers and polymer
binder is considered for an analysis of the fracture dynamics and dependence
of the latter on the dissipative characteristics of the binder., The strength
of such a composite material is known to depend in an amblguous manner on the
elasticity of the binder, the correlation between them being close at higher
temperatures but the variance of the former being large even when the variance
of the latter is small at normal temperatures. An experimental material was
produced by soaking LU-1 carbon ribbons in EDT-10 epoxy resin at a temperature
of 373 K for 0.5 hours and then hot pressing at temperatures of 413 K and 433 K
for 2 hours. Specimens with a 0.45 volume fraction of binder, 0.5-0.6 mm
thick and 10 mm wide were cut to 100 mm gauge length for testing. The

dynamic mechanical characteristics of the binder had been determined with
glass fibers in the form of two model composite materials, "rolivsan" A and
"rolivsan" B with different relaxational transitions. The dynamic modulus of
elasticity and the damping coefficient of the binder were measured under
periodic excitatlon at a frequency of 72 Hz. Fracture of the epoxy-carbon
composite material was subsequently recorded on the basis of acoustic

emission signals and tracked on photographs depicting the surface of
specimens, The data have been processed with the aid of an M6000 computer,

An analysis of the results with the aid of applicable reference material

10



yields a close correlation between strength of the composite and binder
characteristics over a temperature range including glass transition of the
binder (373~450 K) and higher, when energy dissipation in the binder is taken
into account, References 16:; 15 Russian, 1 Western.

2415/9835
CSO: 1842/114

UDC 624,074:678,067

METHOD OF CALCULATING RELIABILITY OF IMPERFECT CYLINDRICAL MULTILAYER SHELLS
WITH VARIANCE OF STRENGTH CHARACTERISTICS OF COMPOSITE MATERTAL TAKEN INTO
ACCOUNT

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 6, Nov-Dec 87
(manuscript received 26 Jun 86) pp 1043-1048

[Article by S, P, Yushanov, Polymer Mechanics Institute, LaSSR Academy of
Sciences, Riga, and A. Ye, Bogdanovich, Latvian State University
imeni P, Stuchka, Rigal

[Abstract] The probability of fallure is calculated for a real and thus
imperfect cylindrical multilayer shell, a monolayer as a macrovolume being
described by a vector random stress field characterizing its quality and
determinable from the solution to the corresponding stochastic boundary-value
problem according to the theory of random functions with outshoots. The
solution is obtained in the "strip'" approximation and assuming a low
probability of failure, with the strength distribution function experimentally
determinable, The solution yields the standard deviations of quality vector
components and the reliability criterion as functions of time for tensile
stresses and for compressive stresses, first assuming a determinate strength
surface and then allowing for a given variance of tensile or compressive
strength. Even a small variance of the stress tensor component most likely

to overshoot its allowable level is found to appreciably lower the reliability
of a shell, References 16: all Russian.

2415/9835
CS0: 1842/114




UDC 678.02:539.2

PECULIARITIES OF DEVELOPMENT OF VISCOELASTIC PROPERTIES IN COMPOSITE MATERIALS
BASED ON FLEXIBLE~CHAIN POLYMERS AND CONTAINING FILLERS WITH VARIOUS DEGREES
OF ACTIVITY

Riga MEKHANTKA KOMPOZITNYKH MATERIALOV in Russian No 6, Nov-Dec 87
(manuscript received 8 Jan 86) pp 1073-1080

[Article by Yu, G, Yanovskly, G, V, Vinogradov and V, V, Barancheyeva,
Petrochemical Synthesis Institute imeni A, V. Topchiyev, USSR Academy of
Sciences, Moscow]

[Abstract] The rheological characteristics of linear flexible-chain polymers
such as polybutadiens with a narrow molecular-mass distribution and with an
active filler are analyzed, including the temperature dependence as well as
deformation-rate and loading-frequency dependence of their viscoelasticity,
An experiment was performed with 1,4-cis-polybutadiene having a molecular~
mass mode of 1,35+10° and a polydispersity factor of 1.05, highly active
structurizing and strengthening acetylene black (specific surface 67 m2/g,
20:1 fiber length-to~diameter ratio) or less active kaolin (specific surface
10 m2/g) or aluminum globules (specific surface 0.4 m2/g) being added as
filler material, Specimens of these composites with the filler weight
fraction ranging from 5% to 65% were produced by cold rolling. Measurements
were made by the dynamic method of small-amplitude periodic forced shear
deformation, within the linear range, and using a mechanical dynamic~polymer-
characteristics spectrometer, These measurements yielded the dynamic complex
shear modulus G* as well as the storage modulus G' and the loss modulus G"
representing respectively elastic and dissipative characteristics of the
material, as functions of loading frequency as well as their temperature and
filler-weight~fraction dependence, An evaluation of the data reveals the
effect of filler on these modull and indicates the "yield strength" of each
polybutadien~filler combination. References 9: 8 Russian, 1 Western.

2415/9835
CSO: 1842/114

UDC 620.193:678.067

EFFECT OF HUMIDITY AND LOW TEMPERATURES ON PROPERTIES OF POLYMER AND COMPOSITE
MATERIALS

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 6, Nov-Dec 87
(manuscript received 22 Jan 86) pp 1101-1104

[Article by T, A. Starzhenetskaya and I. N. Cherskiy, Physical Technical
Problems of the North Institute, Yakutsk Branch, Siberian Department, USSR
Academy of Sciences, Yakutsk]

[Abstract] Two classes of polymer and composite materials, water-repelling
and water~-attracting ones, were studied in a year-round experiment under

12



atmospheric conditions in Yakutsk, where the temperature drops to -64°C and
the mean-annual relative humidity of the alr does not exceed 67%. Poly-
ethylenes did not gain mass, but their properties changed depending on the
season (April, October) and on the humidity level during each. Phenol
aldehydes sorbed all an approximately equal small amount of moisture over

a period of 2-3 years, High-impact polystyrenes, thermoplastic polyure-
thanes, and glass-plastics gained mass in April and lost mass in winter.

For the purpose of estimating the stability of materials in cold humid air
and thus predicting their resistance to fracture during crystallization of
water sorbate in such a climate, there has been developed a method involving
measurement of the water sorption rate twice, flrst with the material in the
initial dry state and then withtthe material in the final frozen state, the
ratio of the two readings serving as indicator of frost resistance. After
this method had been tested on those five groups of materials, it was used
for evaluation of four other materials: PA~610 polyamide, PA~610 polyamide
with 307 fine glass needles, AG-4V thermosetting phenol formaldehyde with
38% randomly distributed glass fibers, GSP-16 thermosetting formaldehyde with
36% braided glass fibers. Plain polyamide PA-610 was found to have the
highest frost resistance, with a zero increase of the water sorption rate
upon transition from dry to frozen state., The results of mechanical tests
for strength under a static flexural load correlate with the water sorption
data, Temperature cycling over the 20°C-(-60)°C span was found to increase
the strength of PA-610 polyamide and even more so the strength of glass-
filled PA-610 polyamide, while decreasing the strength of both glass-filled
thermosetting phenol formaldehydes. References 3: all Russian.

2415/9835
cso: 1842/114

UDC 539,217:539.4:678,067
STRENGTH OF A STRUCTURAL COMPOSITE

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 2, Mar-Apr 87
(manuscript received 10 Jan 86) pp 218-224

[Article by V. A, Frolov]

[Abstract] Short~term anisotropic moisture absorption in the direction of
fibers is considered as a measure of the degree of delamination of filler
from binder in high~strength structural composites representing the status
of the filler~binder interface, This factor is used in a statistical
analysis of the strength of composites to yleld an estimate of the loss of
strength due to time variance of failure of monofilaments of the filler.

An equation for composite strength is derived, containing the mean strength
of the dry filler, the mean strength of the filler in a monolith with the
binder, the fraction of filaments not in good contact with the binder, and a
parameter representing the time variance of monofilament failure., An
experimental method is suggested for estimating the quantity of filler with

13




disrupted filler-binder contact, based on capillary saturation,
References 6: all Russian.

6508/9835
Cs0: 1842/160

UDC 539.25:678.01:678.067

STRUCTURE AND PROPERTIES OF EPOXY CHLORINE-CONTAINING POLYMER CURED BY
ACTIVE CARBON FIBER

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 2, Mar-Apr 87
(manuscript received 8 Jan 86) pp 231-235

[Article by V. I, Dubkova, I, N, Yermolenko, A. T, Burya and V, T. Dorofeyev,
General and Inorganic Chemistry Institute, Belorussian Academy of Sciences,
Minsk; Dnepropetrovsk Agricultural Institute; Dnepropetrovsk Chemical
Technology Institute imeni F, E, Dzerzhinskiy]

[Abstract] A unique peculiarity of phosphorus-containing carbon fiber - epoxy
oligomer systems is that the reaction beginning at the surface of the fibers
propagates into the space between fibers, into the volume of the binder, con-
verting the composite material to an insoluble monolith, meaning that the
fibers can act as a curing agent, This article presents results of investi~
gation of the structure and properties of an epoxy chlorine ~ containing
polymer cured by phosphorus-containing carbon fibers, Materials were

analyzed by differential~thermal analysis, dynamic thermogravimetry, infrared
spectroscopy, chemical analysis, etc, The studies showed that the diglycide
chlorine~containing ester underwent complex chemical conversions resulting

in its curing when jointly heat treated with the fibers, Curing occurred
with the direct participation of active groups from the surface of the fibers.
Changes in the supermolecular structure of cured epoxy oligomer with in-
creasing distance from the fiber surface are traced, revealing a transition
layer with morphology different from both the fiber and the resin. Mechanical
testing revealed superior compressive strength and workability. The strength
is equal to that of other epoxy composites reinforced with carbon fibers,
References 8: all Russian,

6508/9835
CSO: 1842/160
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UDC 539,37:678.067
ELASTIC CHARACTERISTICS OF RANDOMLY HETEROGENEOUS COMPOSITE MATERIALS

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 2, Mar-Apr 87
(manuscript received 5 Feb 86) pp 243-249

[Article by M, I, Gay, E, S, Zelenskiy, L. I. Manevich, V. G. Oshmyan,

V., I. Sochnev, Z, P. Sulyayeva and R, A, Turusov, Chemical Physics
Institute, USSR Academy of Sciences, Moscow; Noxrplast Scientific~Production
Association, Moscow]

[Abstract] A previous article has suggested a new geometric model of a
composite material, based on a percolation description of the structure of the
material, i.,e,, possible consideration of the formation and disappearance of
clusters of rigid or soft material., An Important feature of this model is the
possibility of predicting sharp increases or decreases in effective composite
rigidity over a narrow band of concentrations, This article is intended to
test for the existence of shch sharp changes in elastic characteristics in
actual composites and to determine the areas of applicability of the percola-
tion ildeas., Data are presented from mathematical models of the elastic
properties of a material for 3 different percolation systems; experimental
data are presented on model flat systems are also presented. The equations
indicate that a sharp increase in the effective modulus of elasticity of

the material is observed in the area of 40% filler for a square grid, 507

for a hexagonal grid and 10% for a cubic grid. These values agree well with
the percolation thresholds for a square grid with two coordination spheres, a
simple triangular grid and cubic grid with 3 coordination spheres. The
experimental results show a qualitative change in the nature of deformation

in the 40-607% filler content range, The percolation peculiarities of composite
structures may influence the mechanical properties of the structures, though
the question of the universality of the percolation mechanical behavior of
composites remains open, References 21: 8 Russian, 13 Western (2 in Russian
translation),

6508/9835
CS0: 1842/160




UDC 535.21:536,4:678.067.01

NEW ASPECTS OF FRACTURE KINETICS OF POLYMER AND COMPOSITE MATERIALS EXPOSED
TO ULTRAVIOLET RADIATION

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 2, Mar-Apr 87
(manuscript received 31 Mar 86) pp 262-269

[Article by V., A. Belyy and L. S, Koretskaya, Metal Polymer Systems
Mechanics Institute, Belorussian Academy of Sciences, Gomel]

IAbstract] The purpose of this work was to study the changes in the properties
of polymer materials under the influence of UV radiation; to establish the
interrelationship between durability of materials exposed to UV radiation

and the physical structure of the polymers and to determine the mechanism of
formation of defects, Periodic exposure to UV radiation causes reversible
deformation of polymer films under load as a result of changes in temperature
in the specimens, The reversibility of the deformations and the existence of
the compression effect allows a new analysis of the process of failure of
materlals and estimation of the kinetics of defect formation and crack
development, During aging, the orientation changes in a polymer material at
the molecular and supermolecular levels, increasing internal stresses, pro-
ducing defects and microscopic cracks, Stable molecular and supermolecular
structures are needed to assure reliability and durability of the polymer
component in composite materials, The most promising and effective method of
increasing the durability of heterogeneous systems is the creation of a
gradient of physical and mechanical properties in the materials, perhaps by
formation of multifunctional polymer layers on metal, ceramic or wood.
Effective stabilizers are those compounds which stabilize polymers without
changing the energetic conditions of formation of equilibrium macromolecular
conformations in heterogeneous systems. Such stabilizers double or triple
the durability of coatings, References 9: all Russian.

6508/9835
CSO: 1842/160

UDC 678,02:539,.377:678.067
THERMAL STRESS IN SPIRAL WOUND COMPOSITE RODS

Riga MEKHANIKA KOMPOZITNYKH MATERIALOV in Russian No 2, Mar-Apr 87
(manuscript received 18 Feb 86) pp 305-309

[Article by G, Ye, Freger, B, B, Ignatyev, V, V. Chesnokov,

N. A. Karvasarskaya and A. M. Panfilov, Voroshilovgrad Machine Building
Institute]

[Abstract] A study i1s made of the thermal deformation. of a rod element equal

in length to one complete turn of the spiral winding., The thermal stresses
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and deformations in the structure of the circular rod element are calculated
as functions of the types of materials used and winding angle of the reinforc-
ing filament. Calculations are performed for a 2 mm diameter rod as it cools
from 120°C to 20°C, The results of the studies indicate the possibility

of directed regulation of the value of thermal stress and strain in rod ele-
ments and composites with spirally wound reinforcement by selection of the
materials of the winding layers, their dimensions and winding angles. The
greatest values of stress and strain occur with near-zero winding angles. A
reduction in stress can be achieved by the use of low-modulus fine filaments,
By alternately winding in opposite directions, the deformation of the

product can be almost completely eliminated, References 6: all Russian,

6508/9835
CSO: 1842/160

UDC 678.,02:678.067
TECHNOLOGY OF FORMATION OF GRADIENT REINFORCED MATERTIALS

Riga MEKHANIKA KOMPOZITNYKH MATERTALOV in Russian No 2, Mar-Apr 87
(manuscript recetved 17 Jun 86) pp 315-320

[Article by B, I, Natrusov, T. Ye, Shatskaya, V. A, Lapitskiy, Yu. N. Smirnov
and B. A, Rozenberg, Stekloplastik Scientific-Production Association, Moscow
Oblast; Chemical Physics Institute, USSR Academy of Sciences, Moscow]

[Abstract] The manufacture of composites using presaturated reinforcing
materials places limits on the types of binder which can be used. A new
technology in Soviet practice is the creation of presaturated materials with
practically unlimited life by separate application of the binder components
to the reinforcing elements with subsequent combination by alternation in
the process of forming the products (separate application of components or
SAC method). The SAC method not only increases the storage life of pre-
saturated components, but also decreases the time and temperaure of formation
of products by the use of components with high reactivity. The SAC method
has been tested in the manufacture of products by contact compaction, vacuum
molding and winding, The process of curing propagates frontally through
products manufactured by the SAC method as the resin and curing agents on
different reinforcing elements mutually diffuse into each other. Internal
stresses arising in glass-reinforced plastics due to differences in the
coefficients of thermal expansion of binder and glass filler play an
important role in the process, increasing with increasing compaction time.
The polymer matrix structure facilitates processes of stress relaxation in
areas adjacent to the filber-matrix interface, iIncreasing shear strength and
decreasing density and resistance to corrosive media, References 2: both
Russian.,

6508/9835
Cs0; 1842/160




UDC 669-419,4:620,22

STUDY OF INTERACTION OF MATRIX WITH FIBER IN COMPOSITE MATERIALS BASED ON
NICKEL AND CHROMIUM

Moscow FIZIKA T KHIMIYA OBRABOTKI METALLOV in Russian No 2, Mar—-Apr 87
(manuscript received 6 Dec 85) pp 114-117

[Article by A, V, Shulga and V, V. Nikishanov, Moscow]

[Abstract] A study is presented of the interaction of nickel, chromium and
nichrome matrices with fibers of the refractory metals tungsten and molybdenum,
Fiber composite materials were obtained by hot vacuum molding at 1100°C for
15-30 minutes, The kinetics of the interaction of the matrix with the fiber
were studied by annealing at 1200-1600°C with holding up to 100 hours.
Specimens for metallographic investigation were prepared by electrolytic
etching in 107 NaOH and 10% oxalic acid. X-ray microspectral analysis was
also performed. It was found that the least intensive interaction occurred

in Cr-W specimens, Formation of metalographically visible boundaries of

the interaction zone resulted from recrystallization of the fibers, recrystal-
lization of the matrix and formation of a zone of diffusion porosity and

phase boundaries., Figures 3; references 5: 4 Russian, 1 Western (in Russian
translation),

6508/9835
CSO;: 1842/144
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CORROSION

UDC 669.187.2:669.38:620,197

DEPENDENCE OF CORROSION DEPTH AND SURFACE LAYER STRUCTURE ON Mo CONTENT IN
Cu-Mo CONDENSATES

Kiev PROBLEIY SPETSTALNOY ELEKTROMETALLURGII in Russian No 1, Jan-Mar 87
(manuscript received 5 Sep 85) pp 27-30

[Article by V. G, Grechanyuk, V. I, Topal, B. M, Yemelyanov, N. I, Grechanyuk,
D. K. Zabolotskaya and L. V., Pushechnikova, Construction Engineering Institute,
Kiev, Electric Welding Institute imeni Ye. O. Paton, UkSSR Academy of Sciences,
Kiev]

[Abstract] A corrosion study of Cu-Mo composite condensates with varying Mo
content was made for the purpose of determining their corrosion resistance
in water, Condensates containing 1,1-10,5% Mo as well as of pure Cu were
produced by the electron-beam evaporation and vacuum deposition process.

The structure of their surface layers were examined under a "Neophot" 21
microscope and their microhardness was measured with a PMT-3 tester. Pitting
of the initially columnar structure indicated electrochemical corrosion.

The microhardness was found to increase depthwise across the defective

layer from a very low level at the surface and the depth of this layer,
indicating the corrosion depth, was found to increase with increasing Mo
content in the condensate. The corrosion rate was found to be higher in

tap water than in distilled water, under static or dynamic conditions,
References 9: all Russian.
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FERROUS METALS

UDC 669.187.2:621,74,04~669,14.018
CENTRIFUGAL ELECTROSLAG CASTING OF PIPELINE TEES

Kiev PROBLEMY SPETSIALNOY ELEXTROMETALLURGII in Russian No 1, Jan-Mar 87
(manuscript received 9 Sep 85) pPp 3-5

[Article by B. Ye. Paton, B. I. Medovar, V. L. Shevtsov, V, V, Lakomskiy,
G. S. Marinskiy, N, N, Samokhvalov and V. I, Dregolyuk, Electric Welding
Institute imeni Ye. O, Paton, UkSSR Academy of Sciences, Kiev]

[Abstract] A method of centrifugal casting of pipeline tees has been
developed within a short time on the basis of the well-proven electroslag
technology, casting being preferable to forging when the material is a
cold-resistant steel such as the 15CrNiSiCu grade. Casting of blanks in

a vertical machine is followed by rough machining, heat treatment, hydraulic
testing, ultrasonic inspection, and final machining. A special ultrasonic
facility has been designed ensuring maximum reliability of the detection of
internal flaws, Castings of TRL-250-125 tees with 125 mm nominal duct length
for operating pressure of 25 MPa produced by this method meet high-quality
requirements of applicable All-Union State Standards. Conversion to this
method of casting should save about 300 rubles per ton of finished tees in
production cost., References: 1 Russian.

2415/9835
CSO: 1842/108

UDC 669.14,002.612

LOW-CARBON WELDABLE MARTENSITIC STEEL WITH SLIGHT ADDITIVES OF VANADIUM
AND NITROGEN

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript received 8 Oct 85)
Pp 88-91

[Article by L. I. Gladshteyn, R. I. Entin, D. A, Litvinenko, L, I. Kogan,
L. A. Bobyleva, 0. I, Nikolskiy, L. M. Kleyner and M. N. Pankova]

[Abstract] Results are presented from a study of low-carbon martensitic
steel type 08Kh4N2MAF containing small quantities of vanadium and nitrogen.
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Specimens for mechanical testing were prepared from rolled strips, some of
which were tempered, while others were normalized at 900°C, 30 minutes,
cooling in air and tempered at 650-660°C, 1.5 hours, cooling in air. The
tensile strength was 840-880 MPa, yield point 730-810 !Pa, and impact
toughness was good down to -60 - 80°C. Up to 0.08-0.15% vanadium and
0.015-0,025% nitrogen increased the tempering resistance of the steel,
resulting in the preservation to a great degree of the martensitic sub-
structure during high-temperature tempering, The steel is recommended for
the manufacture of large welded structures. References 3: all Russian.

6508/9835
CSO: 1842/163

UubC 559.14.018,252,3:621.785.52

FORMATION OF THE CARBIDE COMPONENT UPON CARBONIZATION OF HIGH SPEED 02R6M5
STEEL

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript received 26 Nov 85)
pp 92-95

[Article by V, I, Ivanitsa, V, I. Movchan and L. G. Pedan, Dnepropetrovsk]

[Abstract] A study is made of the formation of the carbide component upon
carbonization of low-carbon steel alloyed like type R6M5 steel, (mass.Z:

c 0,17, # 6.2, Mo 5.5, V 1.7, Cr 3.65, Mn 0,09, Si 0.26, P 0.008, S 0.03).
The steel was made in an induction furnace in a crucible with a basic
magnesite linear and cast by a centrifugal method into thick sleeves,

outside diameter 87 mm, inside diameter 25 mm, It was found possible to
control the structure of the carbide component, forming dispersed carbide
inclusions or carbides extended in the direction of carbonization. To
increase the number of carbide formation centers after rapid cooling from the
homogenization temperature the specimens were artificlally aged, producing
finely dispersed segregations. Heating to the cementation temperature caused
the small segregations to dissolve, uniformly enriching the matrix with
carbide~forming elements, which supports decomposition of the ferrite during
carbonization with the formation of austenite-carbide colonies,

References 4: all Russian,

6508/9835
CS0: 1842/163




UDC 620.192,47
PORE FORMATION IN METAL OPERATING AT ELEVATED TEMPERATURES UNDER STRESS

Moscow METALLOVEDENIYE I TERMICHESKAYA OBRABOTKA METALLOV in Russian No 4,
Apr 87 pp 43-45

[Article by Yu. M, Gofman and L. Ya. Losev, Sverdlovenergoremont ]

[Abstract] This article studies pore formation in type 12KhIMF steel during
creep. Studies were performed by transmission and scanning electron micro-
scopy and light metallography and density determined, The method of light
metallography plus measurement of the density of the metal is the easiest
method for most laboratories and was found to be sufficiently reliable for
estimation of the damage accumulated by metal specimens, The studies
determined the maximum values of damage accumulation above which the metal
should not be used. With 0.72% damage accumulation and pore density of 1400
pores/mmz, large numbers of pore chains were observed under the light
microscope along the boundaries of ferrite grains, as well as individual
microscopic cracks, indicating that the metal should be immediately replaced,
The maximum safe pore density is about 900 pores/mmz, damage accumulation
rate 0,4%Z, at which point the residual durability of the metal is 10-15% of
the total time to failure. References 9: all Russian.

6508/9835
CSO: 1842/146

UDC 669.15'24-194:539.389,2

STRUCTURE AND PROPERTIES OF AUSTENITIC ALLOY DEFORMED UNDER HIGH TEMPERATURE
GAS EXTRUSION CONDITIONS

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript received 3 Feb 86)
pp 111-114

[Article by A, P, Bashchenko, V. Ye. Vaganov, A. V., Omelchenko,
V. D. Berbentsev, V. V. Solovyev and Yu. S, Konyayev]

[Abstract] A study is made of the influence of high temperature gas extrusion
conditions on the structure and properties of carbon-containing iron-nickel
alloys 25N29 and 50N22 containing 0.25 and 0.5% C and 29 and 22% Ni,
respectively, The formation of the structure and mechanical properties at
700~1000°C follows the general regularities of structure formation during
hot deformation. The peculiarities of structure and mechanical properties,
including the formation of a fine cell substructure and the existence of a
strength maximum, result from peculiarities in the stress state at the
deformation focus and the deformation scheme. When high temperature gas
extrusion is used to strengthen alloys, deformation conditions must achieve
fractional deformation. References 4: all Russian.

6508/9835
CSO: 1842/163
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UDC 621.357.7.

PECULTARITIES OF THE STRUCTURE OF ELECTROLYTIC Fe-Ni ALLOYS

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript received 19 Nov 85)
pp 136~139

[Article by V. V. Poevtkin and I. M. Kovenskiy, Tyumen]

[Abstract] Electrolytic precipitates of alloys about 30 um thick were obtained
on copper cathodes from sulfate electrolytes with total concentration of
coprecipitated metal salts equal to 1.25 mol-l. Having dissolved the copper
substrate chemically, electropolishing in a standard electrolyte was used to
prepare foils about 20 ym thick for Mossbauer spectroscopy and x-ray structural
analysis. Electrocrystallization of iron-nickel alloys was found to yield
concentration heterogeneities in the precipitates. 1In alloys containing from
42,5 to 25% Ni, these concentration heterogeneities are clusters of nickel
atoms with the same body-centered cubic lattice as the matrix, With nickel
content of 25% an intermetallic phase is formed which is not present on the
equilibrium constitution diagram of Fe-Ni. References 11l: 8 Russian,

3 Western (L in Russian translation).
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NONFERROUS METALS, ALLOYS, BRAZES, SOLDERS

UDC 669,187,2:621.74,043:621,74.002.2
PRODUCTION OF COPPER PLATES BY ELECTROSLAG CHILI CASTING

Kiev PROBLEMY SPETSTALNOY ELEKTROMETALLURGII in Russian No 1, Jan-Mar 87
(manuscript received 28 May 86) pp 8-9

[Article by A, I. Borodin and A, S, Yevglevskiy, Electric Welding Institute
imeni Ye. O. Paton, UkSSR Academy of Sciences, Kiev]

[Abstract] Experimental study has confirmed the feasibility of producing
high~quality copper plates by electroslag chill casting, Copper charge was
melted in a slag bath with a nonconsumable graphite electrode, use of a
graphite electrode and a graphite crucible helping to lower the oxygen
content in the copper typically from 0.01% to 0,004% or from 0,03% to
0.006%. Molten copper was poured into a steel mold rigidly attached to the
crucible. Castings of M1-M3 copper produced by this scheme had neither
cavities nor dendritic inclusions, their chemical impurity content being

far below the maximum allowable. Their mechanical characteristics were also
within specifications. Production of plates welghing 100-300 kg requires an
electric energy expenditure of 600-800 kW-h/ton,

2415/9835
CSO: 1842/108

UDC 621,762

INFLUENCE OF TECHNOLOGICAL FACTORS ON PROPERTIES OF COMPACT BRIQUETTES AND
PRODUCTS OF TITANIUM SPONGE

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript received
16 Jul 85) pp 28-33

[Article by Ye. S, Obodovskiy and A. M. Laptev, Kramatorsk Industrial
Institute, Special Design Bureau of Hydraulic Pulse Technology, Siberian
Department, USSR Academy of Sciences]

[Abstract] A study is made to select thermomechanical conditions for final
compaction, heating and stamping of briquettes of sponge titanium in the
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manufacture of compact titanium products. The influence of thermomechanical
conditions on the properties of the sponge titanium is studied. Initial
material used was TG-105 titanium sponge containing the following

impurities, %: Fe - 0,04; C - 0,01; Si - 0,01; C1 - 0,05; Ny - 0.01;

0, - 0.04. Tt is recommended that final hot compaction and closed stamping
uiider static or dynamic conditions be performed at 1150~1200°C with a pressure
of at least 50 MPa, This technology was used to obtain briquettes 30-110 mm
in diameter with height to diameter ratio of 0,7 - 1.5. Extrusion pressure
was studied as a function of the drawing coefficient and temperature. The
titanium produced was equal in physical and mechanical properties and corrosion
resistance to technical titanium produced by the traditionel method by melting
of titanium sponge, The impurity content satisfied the requirements for type
VT1~-00 technical titanium., References 6: all Russian,

6508/9835
CSO: 1842/157

UDC 621.762

INTERACTION OF Cr3C,) CARBIDE WITH IRON MATRIX IN THE PRESENCE OF PHOSPHORUS
DURING SINTERING

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript recelved
28 May 86) pp 38-41

[Article by R, A, Vlasyuk, V, P, Smirnov and A, A. Sotnik, Institute of
Materials Science Problems, Ukrainian Academy of Sciences]

[Abstract] A study is made of the influence of phosphorus on the process of
dissolution of Cr3Cy particles in an iron matrix in order to study the
formation of the structure of wear-resistant alloys such as type KKhZh or
chromium steels syntheslzed from a mixture of carbide with iron powder.
Interaction of the carbide with the phosphorus~containing iron matrix differs
from dissolution of carbide in pure iron or phosphorus-containing nickel.
Recrystallization of Cr3C, to the M7C3 carbide is inhibited at 1100-1280 K.
Dissolution of the carbide particles in the iron matrix at 1350-1380 K
results in the formation of a crater with a smooth bottom due to crystalliza-
tion of a carbide eutectic. After the temperature of 1300 K is reached in
locations where initial carbide particles were present the phase composi-
tion can be represented as the y-phase and iron phosphides and carbides,

the combination of which creates the conditions for formation of the liquid
phase and crystallization of the carbide eutectic. A study of the distribu-
tion of chemical elements at the locations of the carbide eutectic shows the
presence of sectors rich in phosphorus between carbides. Development of the
liquid phase accelerates recrystallization of the carbide throughout the
volume of a particle so that the excess carbon formed cannot dissolve in the
matrix but is concentrated at the boundaries of the phosphorus-rich spherical
inclusions. ‘Phosphorus, however, does not facilitate homogenization of the
structure, References 6: all Russian.

6508/9835
CS0: 1842/157




UDC 620.22:669.046

FORMATION OF DIAMOND-CONTAINING MATERIALS WITH METAL~CARBIDE MATRIX AT HIGH
PRESSURES

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript received
5 Feb 86) pp 45-49

[Article by L. F, Stasyuk and I. P. Kushtalova, Superhard Materials
Institute, Ukrainian Academy of Sciences]

[Abstract] A study is made of the formation of composites based on type
AS20 400/315 synthetic diamonds with a matrix containing adhesilon-active
metals - titanium and nickel -~ in a relationship corresponding to a hypo-~
eutectic alloy based on the titanium-nickel state dlagram, Some 30% by
volume titanium carbide powder was added to the matrix to increase hardness
and wear resistance. The volumetric diamond content was 62%. Sintering

was performed in a high pressure apparatus at pressures and temperatures

in the area of the thermodynamic stability of diamond. In the initial stage
of sintering as the pressure was applied the diamond grains were crushed
along planes containing the greatest number of inclusions, the matrix being
compacted to a pore-free state, As the temperature rose, the appearance of
the liquid phase was accompanied by penetration of the binder into cracks

in the grains and the catalyst metal dissolved 1n the matrix. A titanium
carbide film holding the diamonds was formed on the graln surface, Oxygen
was dissolved in the matrix of the composite and intermetallides and oxycar-
bides were formed. Breaking of microscopic diamond grains causes self-
sharpening of the composite during use. References 12: 11 Russian,

1 Western,

6508/9835
CSO: 1842/157

UDC 621.762.002.2
MANUFACTURE OF SMALL-MODULUS GEAR WHEELS WITH IRON POWDER HUB

Kiev POROSHKOVAYA METALLURGIYA in Russian No 4, Apr 87 (manuscript received
25 Jun 86) pp 92-93

[Article by V, A, Garenskikh, P. P, Savintsev, A. N. Luzin, A, S. Aminov,
N. A. Mikheyeva, and R, S, Fineyeva, Sverdlovsk Precision Mechanics Plant;
Raduga Production Association, Metallurgy Institute, Ural Scientific Center,
USSR Academy of Sciences]

[Abstract] A study was made of the possibility of manufacturing gear wheels
with 0.5 and 0.7 mm modulus and 25 and 27 mm diameter using type PZh4M3 iron
powder, as well as a mixture of this powder with a chromium-containing type

PKh30 master alloy and type PNE nickel powder. 0.5% zine stearate was added
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to the powder to improve compaction conditions. The parts were formed in

two stages, first the rim, then the hub, Some wheels were manufactured in

one operation, while in others the gears were cut on sintered wheels.
Production testing indicated that the new method can increase metal utiliza-
tion factors by 80%, decreasing labor intensity by 50% and reducing total cost.

6508/9835
CS0: 1842/157

UDC 583,9:541,128:547,21
SPECIFICS OF INTERACTION OF ZIRCONIUM MELT WITH PLASMA CONTAINING HYDROCARBONS

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript received 4 Jun 85)
pp 32-36

[Article by M, I. Matveyeva, Ye., B. Boyko, 0. G. Saliyeva, S. I. Gubenko,
G. B, Potushinskaya and V, V, Averin, Moscow]

[Abstract] Plasma-arc remelting of zirconium iodide specimens was performed
with a direct—-action plasmotron in an atmosphere of argon containing 2~8 vol.
7 methane in a laboratory furnace with holding times of 15-420 sec, The
specimen mass was 20 g, bath diameter and depth 25 and 15 mm, The possibility
of alloying zirconium with carbon by plasma-arc remelting in an atmosphere

of argon with the addition of hydrocarbon-containing gases was demonstrated

in principle. Thermodynamic calculation of the composition of the gas phase
in the argon-methane system at 500-600 K showed an extreme in the curve of
concentration of hydrocarbon-containing components in the products of
decomposition of methane as a function of temperature at 3000~4000 K, The
distribution of temperatures over the surface of the bath indicated that the
gas phase of the zirconium melt was basically Ar, Hp, H, CypHj, CoH, C, C2 and
C3. The thermodynamic conditions required for existence of condensed carbon
did not obtain in the central portion over the melt, The rate of carbonization
of the melt was linear and varied directly with methane content. Metallo-
graphic studies of zirconium melted in an atmosphere of argon with methane
showed the possibility of forming several phases: an a—solid solution,
carbide phase, metastable hydride phase with low hydrogen content and carbo-
hydride phase with hexagonal close~packed structure. References 7:

6 Russtan, 1 Western (in Russian translation).

6508/9835
cS0: 1842/163
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UDC 669.23.3:669.243,87
BEHAVIOR OF PLATINUM METALS DURING ELECTROREFINING OF NICKEL

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript recelved 9 Dec 85)
pp 37-43

[Article by I, Yu, Davydova, V, V. Distler, Yu. P, Dikov, I. P, Laputina,
A, I. Gorshkov, Ye, I, Yashkin and A. G. Ryzhov, Moscow]

[Abstract] Results are presented from studies of the structural and chemical
state of platinum metals by a combination of physical and chemical analysis
methods, Two types of anodes containing rhodium, iridium and ruthenium were
studied, one produced from black nickel, the other by melting N-1 cathodic
nickel with 0.5% sulfur and 8% copper. Platinum metals were found to be
present in a variety of forms in the slime from electrolytic dissolution of
nickel: sulfides, oxides, hydroxides. Some of the rare platinoids are
present as the elementary form of the individual metal. A probable mechanism
is suggested for the formation of fine fractions of slimes containing noble
metals. References 16: 13 Russian, 3 Western (1 in Russian translation),

6508/9835
CSO: 1842/163

UDC 669,245'28'779
FORMATION OF ALLOYS IN THE Mo-Ni~P SYSTEM DURING COMBUSTTION

Moscow METALLY in Russian No 3, May-Jun 87 (manuscript received 11 Jun 85)
pp 210-212

[Article by S, V, Muchnik, V, B. Chernogorenko, Ya, F, Lomnitskaya,
K. A, Lynchak and L, A, Yanov, Kiev]

[Abstract] This article continues a study of phase formation during combus~
tion of ternary mixtures of phosphorus plus two metals, Specimens were
pressed into tablets 15 and 20 mm in diameter to achieve adiabatic combustion
conditions, Five of the six known ternary compounds and a solid solution
are produced by combustion, MogNi6P3 not being found, By analogy with
combustion in the Mo-Fe-P system previously studied, a liquid phase is
formed in the first stage, Its composition is close to eutectic Ni-NisP,

It then flows and molybdenum and nickel dissolve forming the compounds,
greatly reducing diffusion hindrances related to structuring of the atoms,
Phase formation is a specific and rapidly occurring process 1nvolving the
liquid alloy Ni~P which interacts with molybdenum to form the compounds.
References 10: 6 Russian, 4 Western.
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UDC 621.315.592:548,25

TEMPERATURE GRADIENT ZONE RECRYSTALLIZATION OF GALLTUM ARSENIDE IN DISCRETE
ZONES

Moscow NEORGANICHESKIYE MATERTALY in Russian Vol 23, No 2, Feb 87
(manuscript received 27 Mar 84) pp 181-185

[Article by N, P, Yefremova and V., P. Popov, Novocherkask Polytechnical
Institute imeni S, Orzhonikidze]

[Abstract] A method for the temperature gradlent zone recrystallization of
gallium arsenide in discrete zones was developed. The kinetics of the process
and certain unique aspects of the formation of the heterostructure within

the crystalline interior were studied. Monocrystalline plates of AGChT or
AGChO gallium arsenide (1,0X16X20 mm3) with an orilentation of (111) or (100)
and alloyed with tellurium or tin to a concentration of (5-8)'1017 cem™3 were
used in all the experiments, The recrystallization was done in a steel
water-cooled chamber pressurized with helium 2+10° Pa, The chamber held a
flat heating element, the specimen holder, and a system of screens to main-
tain a uniform temperature gradient (20 to 30 degrees/cm) in the specimen.
Pure gallium or gallium alloys were used as the solvent metal. Photolitho-
graphy was used to make the line zones, The protective mask was a film of
either Si0y 0,2 mcm thick or natural Gap0j3 oxide 0,5 mem thick, The windows
in the mask were oriented in the [110] direction. The line zones were formed
in a vacuum in a uniform thermal field inside a cylindrical displacement-type
holder. When the working temperature was reached, the bath containing the
unsaturated solvent metal was shifted at a constant speed of 0.5 cm/s over the
specimen's surface, thereby wetting the unprotected surfaces with the metal.
Zone movement and recrystallization were studied metallographically, and the
electrophysical characteristics of the structures formed were measured. The
method described can be used for the stable displacement of line and point
zones 20 to 200 mcm in diameter within a temperature range of 820 to 1050
degrees, The shape of the curves representing the relationship between the
speed at which the discrete zones move and their thickness and temperature
was determined and explained theoretically. The density of dislocations was
no higher in the recrystallization zone than in the substrate., The p--n~
transitions formed at the boundaries between the channels and the original
gallium arsenide were of high quality. The use of pure gallium zones made




it possible to obtaln channels from which the original Sn admixture could be
cleaned and to efficiently clean tin from the original material (2 to 3

orders in both cases). Using silicon as an alloying element provides the
opportunity to form multi-layered structures out of the line zones, as there

is not a single~sign relationship between the conductivity inversion tempera-
ture and the crystallographic orientation of the growing surface, References 6:
3 Russian, 3 Western (1 in Russian translation).

13050/9835
CS0: 1842/91

UDC 539,129;3

THE DIFFUSION OF Ni, Ga, and As IN THE SURFACE LAYER OF GaAs AND THE
CHARACTERISTIC OF THE CONTACT BETWEEN Ni and GaAs

Moscow NEORGANTCHESKIYE MATERTALY in Russian Vol 23, No 2, Feb 87
(manuscript received 18 Apr 85) pp 186-189

[Article by V., A, Uskov, A, B, Fedotov, Ye, A, Yerofeyeva, A, I. Rodionov
and D. T, Dzhumakulov, Gorkiy State University imeni N, T, Lobachevskiy,
Gorkiy Physical Technical Research TInstitute]

[Abstract] The low-temperature co~diffusion of Ni, Ga and As in a surface
layer of gallium arsenide and the effect of this diffuslon on the volt-
ampere characteristic of rectifying contact between Ni and GaAs were studied.
A transitional layer of the Ni--GaAs (100) system (n=1018 em™3) was formed as
a result of 15 minutes of heat treatment at 360 to 870 K in an argon stream,
The distribution of the atom concentration in this layer was studied using
layer~-by~-layer radiometry and neutron-activation analysis. Some of the
heat-treated specimens that were not irradiated by the neutrons were used

to measure the volt-ampere characteristics (VAKh) of contact areas 500 mem

in diameter formed by anodic dissolution of the surface layer. The effective
height of the potentilal barrier was determined from the straight branch of
the VAKh, The co~diffusion of the components of the Ni~GaAs system takes
place in a field of elastic stresses caused by the difference between

the parameters of the lattice formed by the Ni and GaAs,and the intermetallic
compounds and their coefficients of thermal expansion. When the temperature
of heat treatment was less than or equal to 570 K, the reactive diffusion of
the Ni took place when the activation energy was (0.51+0.05) electron volts,
The formation of microfissures in the surface layers of monocrystalline
gallium arsenide reduces this range to (0.25+0,05) electron volts. When the
heat-treatment temperature exceeded 670 K, internal electrical fields and the
complexing process significantly affected the distributlon of the components,
The shape and the parameters of the volt-ampere characteristic for Ni/GaAs
contact were determined by the phase composition and the structure of the
transitional layer. References 11: 9 Russian, 2 Western (1 in Russian
translation),

13050/9835
CS0: 1842/91
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UDC 548,5:537.228.4
GROWING Perl_xTix03 CRYSTALS AND STUDYING THEIR DEGREE OF PERFECTION

Moscow NEORGANICHESKIYE MATERTALY in Russian Vol 23, No 2, Feb 87
(manuscript received 23 May 85) pp 284-287

[Article by V, V, Yeremkin, V., G, Smotrakov, Ye., S. Tsikhotskiy,
V. A, Aleshin and Ye. G, Fesenko, Rostov State University imeni M, A. Suslov,
Physics Scientific~Research Institute]

[Abstract] A method was proposed for growing PbZrj, ,Ti,05 (TsTS) crystals
throughout the entire concentration range of x under conditions that would
ensure minimal compositional imperfection, Using an established method,

the material to be recrystallized was transferred in a solution~cum-melt of
Pb0--B2043--PbZr1~xTix04 from the bottom of a crucible to the crystallization
zone by means of a vertical temperature gradient generated by a system of
furnace heaters. The solvent consisted of a 1:15 weight ratio of By0, and
PbO. The temperature at the bottom of the crucible was 1240 to 1290 K,

and the gradient was 10 to 20 K/cm. The experiment lasted from 75 to 100
hours. After crystallization had occurred, the crucible was removed from the
furance, and the solution/melt poured off, causing a sharp drop in temperature
which led to the formation of a layer approximately 20 mcm thick on the
surface of the developed faces of the crystals, This layer had a composition
quite different than the rest of the crystal, The crystals obtained had a
basically isometric shape with edges one to three mm in size. The composition,
quality, and size of the crystals depended upon variations in charge composi-
tion, temperature, and preparation of the oxides being recrystallized. The
specimens were ground and annealed in an atmosphere of PbO and 1070 K for

15 hours, Analysis on a Camebax-Micro x-ray microanalyzer revealed composi-
tion imperfection of approximately 0,015--0,025 for the value of Delta x.

The degree of structural perfection was studied on a DRON-(0.5 x-ray diffracto-
meter using the two-crystal spectrometer method, The crystal specimen and

the crystal/monochromator were placed side-by-side in CuK 1pha -radiation,
monochromaticized by reflections from quartz crystals. Tﬁepref%ection

curves were recorded as the specimen turned around the main axis of the
goniometer while the detector remained in a fixed position (method 16) and
during the synchronous revolution of the crystal at Delta 6 and the detector
at Delta 26 (method 6/268). The experiment showed that the perfection of
crystals grown iIn the manner described is completely determined by the
conditions under which phase transitions occur within the crystals and that the
structural perfection of PbTi03, PbZrO3, and PbZrl_xTiXO3 crystals is deter-
mined by the same basic causes and mechanisms. References 8: 5 Russian,

3 Western,

13050/9835
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UDC 666.655
THE MANUFACTURE AND PROPERTIES OF PKR~8 SEGNETO~RIGID PIEZOCERAMIC MATERIAL

Moscow NEORGANICHESKIYE MATERIALY in Russian Vol 23, No 2, Feb 87
(manuscript received 23 Apr 85) pp 318-321

[Article by Ye. G, Fesenko, A, Ya, Dantsiger, 0, N, Razumovskaya,

R, U. Devlikanova, S. I. Dudkina, L. P. Moskaleva and Ye. S, Tsikhotskiy,
Rostov State University imeni M, A, Suslov, Physics Scientific Research
Instdtute]

[Abstract] Two different ways of making PKR-8 segneto~rigid piezoceramic
material were studied to determine their effect on the .material's properties.
The PKR-8 was made either by hot pressing or by using conventional ceramic
technology, The hot-pressed PKR-8 was made in the form of disks about 10 mm
in diameter and one mm high or 110X110X25 mm3 blocks. The conventionally-
made material took the form of disks that were either about 10 mm in diameter
by one mm high or about 30 mm in diameter by 10 mm, The material's properties
were determined on specimens polarized with E=4 MV/m at a temperature of
140°C for 20 minutes, The specimens were cooled at 90°C at a rate of two
degrees/minute. Optimal properties in the hot~pressed material were obtained
using PbCO3, especially pure TiO,, and ZrOp grade A Donets special material
for the disks, and PbO and TiOy cond. for the blocks, The blocks and disks
had essentially the same piezoelectric properties. An optimal conventional
sintering technology was chosen on the basis of the relationship between the
characteristics of the material and the specific pressure at which the

blank was pressed, the temperature, and the holding time during sintering
with and without a lead-bearing filler. Optimal characteristics were
obtained with a specific pressing pressure of 196 MPa, sintering without
leaded filler at 1230°C, and a holding time of one hour, and were slightly
inferior to the properties of hot-pressed specimens. Conventionally-made
PKR-8 compares favorably in its pilezoelectric properties to hot-pressed
IsTSSt~3 and RZT-8 segneto-rigid materials. Its dielectric and mechanical
losses were about two times lower than those of TsTSS; -3, Small adjustments
in the raw-materials charges essentially eliminated the differences in the
properties of hot-pressed and conventionally-made PKR-8, References 5:

2 Russian, 1 East German, 1 Western.
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UDC 666.3

DTELECTRIC LOSSES IN ELECTROCERAMICS AS A FUNCTION OF TEMPERATURE AND
FREQUENCY

Moscow NEORGANTCHESKIYE MATERIALY in Russian Vol 23, No 2, Feb 87
(manuscript received 28 Jul 84) pp 322-326

[Article by Ye. G, Ashirov, O, G, Gorodetskaya, N, P. Grevtsova,

N. N, Yermolenko, N, S, Kostyukov, M, I, Muminov, M, A, Mukhamedzhanov,
V, N, Sandalov and Yu, S. Skripnikov, Nuclear Physics Institute, Uzbek
Academy of Scilences]

[Abstract] Specimens of UF-46 and GB~7 electroceramics were studied to
determine the extent to which dielectric losses and permittilvity are
dependent on temperature and frequency. The test frequencies were 0.3,

1,0, 3.0, 10, and 30 KHz, and the temperature range was 0 to 450°C, Between
100 and 400°C, dielectric losses sharply increased at all frequencies,

Above 450°C, this dependence was less pronounced, especially at the lower
frequencies, Permittivity also grew rapidly as the temperature increased at
the lower frequencies; at the higher frequencies, permittivity growth was
more moderate. A comparison of the values for full active electrical
conductivity and for stationary electroconductivity revealed that the
dielectric losses above 100°C were assoclated with thermal polarization
processes. This is further corroborated by the pattern of permittivity
growth, It was presumed that the thermal polarization processes were
occasioned by weakly coupled alkaline ions in the vitreous phases of the
electroceramic material, These ions can participate in both the migration
and polarization processes, References 17: 13 Russian, 4 Western (2 in
Russian translation).

13050/9835
CSO: 1842/91

UDC 666,3
LIQUID-PHASE SINTERING OF CERAMIC MATERTIALS

Moscow NEORGANICHESKIYE MATERIALY in Russian Vol 23, No 2, Feb 87
(manuscript received 24 Apr 85) pp 327-331

[Article by F, Ya, Kharitonov and Ye. Ya., Medvedovskiy, All-Union Scientific
Research and Design-Technological Institute of Electroceramics]

[Abstract] Some aspects of the dissolution-precipitation phase that occurs
during the liquid-phase sintering of ceramic materials was described and
explained, The dissolution-precipitation process was conceptualized as a
high-temperature electrochemical corrosion process. The liquid-phase sinter-
ing of corundum-mullite materials was used as an illustrative example.
References 14: 12 Russian, 2 Western,

13050/9835
CS0: 1842/91




UDC 666.3
KINETICS OF NON-ISOTHERMAL LIQUID-PHASE SINTERING OF CERAMIC MATERTALS

Moscow NEORGANICHESKIYE MATERTALY in Russian Vol 23, No 2, Feb 87
(manuscript received 24 Apr 85) PP 332-335

[Article by F, Ya. Kharitonov and Ye. Ya. Medvedovskly, All~Union Scientific-
Research and Design~Technological Institute of Electroceramics]

[Abstract] Some of the processes that take place during the dissolution-
precipitation stage of the liquid-phase sintering of ceramic materials were
represented mathematically, Mathematical expressions were constructed for
the rate of solid-phase dissolution in the liquid phase, the rate of change
in the diffusion (transition) layer over time, the thickness of the diffusion
layer, a constant rate of temperature increase, the value for the diffusion
coefficient, melt viscosity as a function of temperature, the dissolution
process, and change in grain surface area as a function of temperature. The
theoretical calculations show that the concentration of the solid phase in
the melt is exponentially dependent on the process temperature, the condi-
tion of the original surface of the solid phase, the rate at which the
temperature is increased, and the temperature at which the liquid phase
appears, Liquid-phase sintering can therefore be regulated by controlling
the temperature at which the liquid phase appears by using the right fluxes,
The way in which the structure and composition of the liquid phase change also
plays a role in the regulation of the sintering process. This theoretical
framework was used as a basis for making a vacuum-tight, electrically
insulating ceramic material distinguished by a relatively low sintering
temperature, a wide sintered-state range, and excellent physical and
englneering properties. One of the fluxes used was a component containing
boron, which enabled the liquid phase to appear at a low temperature.
References 9: 8 Russian, 1 Western (in Russian translation),

13050/9835
CSO: 1842/91

UDC 679.826.002,2
POLYCRYSTALLINE DIAMOND AGGREGATES OBTAINED BY THE USE OF HYDROCARBONS

Kiev SVERKHTVERDYYE MATERIALY in Russian No 2, Feb-Mar 87
(manuscript received 12 Feb 86) PP 3-5

[Article by Ye, N, Yakovlev, O, A. Voronov and A, V. Rakhmanina, High
Pressure Physics Institute, USSR Academy of Sciences]

[Abstract] Polycrystalline diamond aggregates were obtained without using

metal catalysts in a carbon-hydrocarbon system. The specimens produced are
light colored cylinders with dark edges, 10-50 um thick. The aggregates

34



consist of intergrown crystals with a morphology not significantly different
from the morphology of crystals synthesized from hydrocarbons. A photo-
graph of several specimens is presented. In combination with known

data on the composition of natural diamonds, the results indicate quite
probable the formation of natural Brazilian polycrystalline diamonds by
decomposition of hydrocarbons at high pressures and temperatures.

References 16: 13 Russian, 3 Western.

6508/9835
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UDC 548,33
FORMATION OF MICROSTRUCTURE OF PCLYCRYSTALS DURING SINTERING OF CBN POWDERS

Kiev SVERKHTVERDYYE MATERIALY in Russian No 2, Feb-Mar 87 (manuscript
received 25 Feb 86) pp 14-17

[Article by V. P, Kebko and N, P, Bezhenar, Superhard Materials Institute,
Ukrainian Academy of Sciences]

[Abstract] A study was made of the evolution of the structure of cubic
boron nitride under the influence of high pressure and temperature in the
process of the production of polycrystals. Experiments were performed

using an electron microscope to study microscopic KM 5/3 cubonite powder

in the initial state and after exposure to 7,7 GPa, as well as CBN poly-
crystals sintered at the same pressure with heating currents of 2, 3 and

4 ¥W. The results indicated that as the polycrystal structure is formed,
mechanical crushing of grains occurs, with intensive plastic deformation

of grains, processes of fragmentation of the structure and recrystallization
plus phase conversions, Structure formation of polycrystals based on CBN
microscopic powders 1s primarily determined by the same processes as
determine structure formation of materials obtained by sintering of Wurtzite
boron nitride, References 6: all Russian.
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UDC 546,26~-162:536:53,532

DETERMINATION OF ELECTROPHYSICAL PROPERTIES OF GRAPHITE

Kiev SVERKHTVERDYYE MATERIALY in Russian No 2, Feb-Mar 87
(manuscript received 9 Jan 86) pp 17-19

[Article by A, L, Vetrov, Superhard Materials Institute, Ukrainian Academy
of Scilences]

[Abstract] The purpose of this work was to develop a simple instrument system
to allow measurement of the p, Tpi, and E of graphite rods, The essential
element of the device created is a thermocouple of gpeclal design, The dis-
tinguishing feature of the device is that with the aid of a welding arc from
one conductor one first forms a ball and then a second conductor is welded
on next to the lead. The thermocouple is pressed against the specimen
stvdied using the side of the ball opposite from the leads, allowing
measurement at a single point on the specimen of both the temperature and
thermal emf at the same time. The platinum conductor of the thermocouple
and the cold end of the specimen studied are used to measure E,

References 3: all Russian,

6508/9835
CS0: 1842/155

UDC 548,55

PROPERTIES OF DOPED Si SINGLE CRYSTALS GROWN BY CZOCHRALSKI METHOD AND BY
METHOD OF RIGIDLY MOUNTED COMMUNICATING VESSELS

Moscow IZVESTIYA AKADEMII NAUK SSSR: NEORGANICHESKIYE MATERTALY in Russian
Vol 23, No 3, Mar 87 (manuscript received 12 May 85) pp 357-360

[Article by M, Ya,. Dashevskly, V. V. Petrov and V. M, Mikhnenko, Moscow
Steel and Alloys Institute]

[Abstract] Doping of Si single crystals during their growth by the method of
rigidly mounted communicating vessels, two crucibles, 1s evaluated on the
basis of technological design analysis of the apparatus and experimental

data pertaining to the quality of the material thus produced, The determining
factor is dependence of the dopant concentration in the melt on the critical
geometrical ratio characterizing the two-crucible configuration, namely the
area ratio of the two free melt surfaces, Among several possible variants

of such an apparatus has been selected the one where two vertical coaxial
cylindrical crucibles, one inside the other, communicate through a slot the
very bottom of the inside wall, This configuration ensures constant areas

of free melt surface, inner (circular) and outer (annular), therefore also
their ratio throughout the process. Dislocationless Si single crystals

were doped with phosphorus during growth in such an apparatus and in a one-
crucible Czochralskl apparatus for comparison. The results of calculations
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and measurements indicate that phosphorus as well as optically active oxygen
and microdefects are more uniformly distributed over the volume of crystals
grown by the two-crucible communicating vessels method. Best results are
obtained with a Si er/Sout ;P 0.84 area ratio of the two free melt surfaces
so that, with an e??ective Sopant distribution coefficient k = 0,5, the dopant
concentration in the outer crucible will remain zero and its distribution in
the inner crucible will be perfectly uniform., References 8: 6 Russian,

2 Western,

2415/9835
CS0: 1842/111

UDC 546,289
EFFECT OF HEAT TREATMENT ON PROPERTIES OF Ge DOPED WITH Cu

Moscow IZVESTIYA AKADEMII NAUK SSSR: NEORGANICHESKIYE MATERTIALY in Russian
Vol 23, No 3, Mar 87 (manuscript received 16 May 85) pp 368-372

[Article by A, A, Gvelesiani, V., F. Degtyarev and Ye. V, Skudnova,
Metallurgy Institute imeni A. A, Baykov, USSR Academy of Sciences]

[Abstract] An experimental study of Ge doped with Cu was made for the
purpose of determining the dependence of its electrophysical properties on
the heat treatment temperature, Specimens of Ge with an Sb concentration of
approximately 2:1015 cm=3 were doped with Cu to the saturation concentration
of 2+1016 cp-3 by the diffusion method at the 1120 K saturation temperature,
whereupon the temperature was lowered to 1070 K and then in 40 K steps down
to 870 K with a 4 h holding time at each level for attainment of a stable
equilibrium state, Donor and acceptor concentrations were then determined
separately from Hall coefficient and mobility measurements at temperatures
of 4,2-300 K, after each heat treatment at a different temperature.
Evaluation of the experimental data and qualitative theoretical analysis
indicate that during breakup of Ge(Sb,Cu) solid solution at temperatures

of 870-1070 K, with attendant movement of Cu atoms away from lattice nodes,
the hole concentration decreases along with the acceptor concentration,
Regulating the degree of compensation allows varying the donor:Cu concen-
tration ratio. The temperature dependence of the Hall coefficient was found
to be nonmonotonic and thus anomalous near the p*n transition upon lowering
of the temperature, with the Hall mobility steeply dropping within the 300-
77 X temperature interval, evidently owing to fluctuation of the space charge
distribution in the presence of large defects rather than owing to
pecullarities of charge carrier scattering by point defects. References 1l1:
9 Russlan, 2 Western (1 in Russian translation).
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UDC 546,48'23-165:541,12,034

ASTOICHIOMETRY OF CRYSTALLINE CdSe

Moscow IZVESTIYA AXKADEMIT NAUK SSSR: NEORGANICHESKIYE MATERTALY in Russian
Vol 23, No 3, Mar 87 (manuscript received 28 May 85) pp 394-398

[Article by Ya, L, Kharif, V, Yu, Brezhnev and P. V, Kovtunenko, Moscow
Chemical Technology Institute imeni D. I, Mendeleyev]

JAbstract] Deviation of CdSe crystals from stoichiometric composition owing
to dissolution of Cd in them is evaluated on the basis of theoretical
analysis and an experiment. These yielded the dependence of the Cd con~
centration and of the attendant point defects in a CdSe crystal on the
parameters of high-temperature synthesis and subsequent cooling for both
CdSe single crystals and CdSe powder with a total impurity content below
1+1073 we, %, Elementary Cd for synthesis was extra pure and comp